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relations on sets. Mathematicians have shown that generalization of
number systems can provide a stimulating intellectual playground. But
they have also shown that this abstract mathematical realm frequently
has impressive practical applications. Although groups, rings, fields,
lattices, boolean algebras, monoids, and Turing machines were created
primarily as abstract possibilities, they are now used routinely as tools
for research on fundamental problems of computing and information
sciences.

During the middle of this century, mathematics was strongly influ-
enced by interest in exploring generalizations of number systems. In
1973 Garrett Birkhoff3 wrote that, "by 1960 most younger mathemati-
cians had come to believe that all mathematics should be developed
axiomatically from the notions of set and function." Furthermore, he
and MacLane, "wrote another 'Algebra' which went further in the di-
rection of abstraction, by organizing much of pure algebra around the
central concepts of morphism, category, and 'universality'." Innovative
school mathematics programs of the 1960s explored the possibilities of
organizing curricula around similar abstract structural concepts.

Fashions change, in mathematics as well as in design of human ar-
tifacts. Today the abstract axiomatic point of view seems much less
promising as a guide to either mathematics research or education. None-
theless, there are central principles that lie at the heart of number sys-
tems and algebra. They provide coherent organization for what can be
an impenetrable maze of specific facts and techniques, and this organi-
zation is as useful for students as for practicing mathematicians. Thus
it seems wise for curriculum planners to identify and build from such
principles as they plan school curricula.

APPLICATIONS

School mathematics must develop in students an understanding of
basic principles, proficiency in techniques, and facility in reasoning. But
the ultimate test of school mathematics is whether it enables students
to apply their knowledge to solve important quantitative problems. The
ability to solve problems is not only the most important goal of school
mathematics but also the most difficult educational task.

The term "word problem" strikes terror in the hearts of mathematics
students of aU ages. The key first step in effective work on problems
is to identify in problem situations concepts that are structurally sim-
ilar to those of number systems. Traditional approaches to this task
can be sorted into two broad classes. The pragmatic approach helps
students cope with a variety of classical (and nearly routine) problem
types. The aim is to provide students with strategic guidelines for